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(54) MUCOSAL PREPARATION CONTAINING PHYSIOLOGICALLY ACTIVE PEPTIDE 



(57) A preparation for fransmucosal administration 
admixed with at least absorption promoter and vasodila- 
tor in physiologically active peptide is provided. Absorp- 
tion of the physiologically active peptide can be 
increased by combining the peptide with absorption 



promotor and a compound having vasodilating activity. 
Accordingly auto-administration can be performed by 
the patients without pain of injection. It is useful for long 
term administration of physiotogicaPy active peptide. 
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Description 

FIELD OF THE INVENTION 

5 Tne present invention relates to a preparation of peptide for transmucosal administration containing, at least, 
absorption promotor having absorption promoting action for the physiologically active peptide on nasal mucosa or rectal 
mucosa and a compound having vasodilates action. More particularly, the present invention relates to such the prepa- 
ration of peptide for transmuoosai administration having useful effects on medical care by absorbing the physiologically 
active peptide effectively through mucosa. 

10 

P R IOR AR TS 

Physiologically active peptide such as insulin and calcitonin are conventionally administered In the form of Injec- 
tions. However, administration by the injections requires patients on ambulatory care with pain, and a preparation which 

15 can be administered by self-medication is desired. 

Oral administration of the physiologically active peptides, which are poorly absorbed from digestive tract, involves 
decomposition of peptide by proteinase and f irst-pass effect in the Iver, and has been of no practical use. 

Recently, there have been many attempts to solve these problems for increasing absorption through nasal mucosa 
or rectal mucosa using preparations for transmucosal administration with various absorption promoters. 

zo Nasal administration preparation with an absorption promotor has been tried, and such nasal administration prep- 
arations utiizing a salts of choiic acid having surface active agent action, tor example sodium taurocholic acid, sodium 
cholic acid, sodiun decxychoBc acid, sodium chenodecxycholic acid, lysine chenodeoxycholic acid, sodium gJycochofic 
acid, sodium grycodeoxycholic acid and lysine taurocholic acid (Japanese Patent Unexamined Publication No. 59- 
130820, EP-A-115.627. Japanese Patent Unexamined Publication No, 1-228919 and U. S. Patent 5,149.537), cation 

2$ surface active agent, for example ethyleneoxkJe additive long chain amine condensate and qurternary ammonium com- 
pounds such as cetyttrimethylammonium bromide or dodecylmethylammonium bromide, anion surface active agent, tor 
example salt of alkylbenzene sulfonate, salt of N-ecyl-n-alkyl tauric acid and salt of a-olefinsulfonate, or non-ionic sur- 
face active agent, for example polyoxyalkylene higher alcohol ether and polyalkylene alkylpnenols (Japanese Patent 
Unexamined Publication No. 4-247034) have been reported. 

30 A preparation for transmucosal administration using absorption promoters acting through nasal mucosa or rectal 
mucosa, for example saK of glycyrrhizic acids such as dlammonium glycyrrhizic acid and alkaline salt of glycyrrhizic 
acid (mono- or di-sodium, or mono- or di-potassium salt) (Japanese Patent Unexamined Publication No. 2-42027 and 
ibid. No. 3-5427), cyclcdextrlns such as a-cyclodextrin, p-cydodextrin, Y-cyclodextrin, mono- or di-methytated cydo- 
dextrin { a-, p- or r) (Japanese Patent Unexamined Publication No 58-1891 18 and EP-A-No. 94157), Oacyl-L-carni- 

55 tines having acyi of C a-te (Japanese Patent Unexamined Publication No. 63-10735 and EP-A-No. 215697), or chelating 
agents, polyacrylate gel and sodium capric acid (U. S. Patent 4,476,1 16) has been reported. 
Azacycioalkane derivatives of the formula C 1 ) 



40 



45 




(CHi ) m-N- (CH 2 ) n-S-R 

so wherein R is an alky!, m is an integer of 2 - 4 and n is an integer of 1 - 15, provided that R Is an aJkyl with a carbon 
number of 5 - 1 1 in case where n is 1 - 3 was known as the superior absorption promotor (Japanese Patent Unexamined 
PubGcation No. 62-238261). 

Examples of absorption promoters such as cholic acids and fusidic acid derivatives are known [J. Japan. Diab. 
Soc, 20 (2); 146 - 152, 1977, Proc. Natl. Acad. Sci.. U.S.A. 82 (21); 7419 - 7423. 1985 and Pharm Res.. 9 (1); 52 - 57, 
55 1 992). However these preparations are not satisfactory due to inferior absorbability and local irritation and are yet prac- 
tically employed. Accordingly, superior aJbsorbabifity of peptide is a key to the practical use. 
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PROBLEMS TO BE SOLVED BY THE INVENTION 

The present invention relates to a preparation for transmucosal administration having superior absorbability of 
physiologically active peptide through nasal mucosa, oral mucosa, pulmonary mucosa, rectal mucosa, vagina) mucosa, 
5 ocular mucosa and digestive tract mucosa in order to exhibit sufficient pharmacological effects, without detrimental 
. action on mucosa. 

MEAN? FQR gQLVINQ THE PRQBLEMg 

70 We have found that as a result of extensive studies for development of preparation for transmucosal administration 
containing physiologically active peptide with superior absorbability and safety and less side-effect a combination ol 
the known absorption prornotor and the vasocfilator such as calcium channel blocker or prostaglandin El, isosorbide 
dinitrateor nitroglycerin showed unexpectedly improved increased absorbability. The present invention has been com- 
pleted by the above facts. 

is An object of the present Invention is to provide a preparation for transmucosal administration containing physiolog- 
ically active peptide comprising of a combination of physiologically active peptide and a known absorption prornotor and 
a vasodilator. This is a completely unexpected result presumed from the prior arts because of being known nothing or 
few activity of vasodilator on absorption promoting action through mucosa. 

The absorption prornotor used in the present invention is a general term for changing biomembrane permeabtliiy, 

20 increasing tip absorbalility and increasing up bioavaaability of the drugs, and has promoting action for absorption of 
physiologically active peptide on nasal mucosa or rectal mucosa. The absorption prornotor used in the present inven- 
tion exhibits improvement in absorbability at above 200 %, preferably above 500 %, in case of physiologically active 
peptide insulin absorption from nasal mucosa or rectal mucosa as compared with absorbability without such the 
absorption promoter. 

25 Examples of the absorption prornotor are known absorption prornotor having absorption promoting action for phys- 
iologically active peptide on nasal mucosa or rectal mucosa. Such the examples are compound having surface active 
agent action, tor example 60dium taurocholic acid, sodium cholic acid, sodium ceoxycholic acid, 60dium chenodeoxy- 
choBc acid, lysine chenodeoxychoJic acid, socfium glycochoiic acid, sodium glycodeoxychofic acid and lysine tauro- 
choBc acid, cation surface active agent for example ethyleneoxide additive long chain amine condensate and tertiary 

30 ammonium compounds such as cetyltrimetriylammonium bromide or ckxJecylm&hyiammonium bromide, anion surface 
active agent for example salt of alkyfoenzene sulfonate, salt of N-acyl-n-alkyl tauric acid and salt of a-otefinsulfonate, 
non-ionic surface active agent, for example pdyoxyalkylene higher alcohol ether and polyalkylene alkytphenols, salt of 
glycyrrhizic acids such as diammonium glycyrrhizic acid and alkaline sett of glycyrrhizic acid (mono- or di-socfium, or 
mono- or di-potassium salt), cyclodextrins such as a-cyclodextrin, p-cyclodextrin, r-cyclodextrin, mono- or di-methyi- 

35 ated cydodextrin (a-, p- or y), O-acyl-L-carrttines having acyf of C s-ie . or chelating agents, polyacrylate gel and 
sodium capric acid. 

Further preferable examples of absorption promotors are, for example one or more compound selected from the 
group consisting of salt of cholic acid. saJt of fusidic acid, salt of glycyrrhizic acid, salt of O-acyl-L-carnltin, phospholip- 
ids, non-ionic surface active agents, cyclodextrins, higher fatty adds, 1 -alkyl-2-pyrrolldone derivatives, 1 -dodecylazacy- 
40 cto heptane-2-one (Azone), bacitracin, sodium azulene sulfonic acid and azacycloalkane derivatives of the formula C 1 3 



o 
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(CH 2 ) m-N- (CH 2 ) n-S-R 



wherein R is an alkyl. m is an integer of 2 • 4 and n is an integer of 1 - 15, provided that R is an aikyt with a carbon 
55 number of 5- 11 in case wherein n is 1 -3. 

Examples of cholic acid salts are one or more compounds selected from the group consisting of sodium taurocholic 
acid, soalum glycochoiic acid and sodium deoxycholic acid. 

Examples of fusidic acid salts are one or more compounds selected from the group consisting of socfium fusidic 



3 




EP0845265A1 

acid and sodium tauro 24, 25-ditydrofusidic acid. 

Examples of glycyrrhizlc acid 6a Its are one or more compounds selected from the group consisting of sodium gry- 
cyrrhizic ackJ and sodium 3-succinytaxyglycyrrhizic acid (carbenoxdon). 

Examples of O-acyi-L-carnrtin salts are. for example O-acyl-L-camitins of acyl C e-ie- preferably O-octanoyi-L-car- 
5 nitin hydrccWoride, O-lauroyR-carnitin hydrochloride and <>palrritoyl-L-carnitin hydrochloride. 

Examples of phosphoSpids are one or more compounds selected from the group consisting of phosphatidylcholine 
(lecithin), lysophosphatidyl choline (lysolecithin) and lysophosphatidyfglycerol. 

Examples of non-ionic surface active agents are one or more compounds selected from the group consisting of 
polyoxyalkyiene higher alcohol ethers, polyoxyalkylene alkytphenote and sucrose fatty add esters, and are preferably 
to poryoxyethylene (9) lauryl ether (Laureth-9) and poiyoxyethylene (24) cholesterylether (Choteth-24). 

Examples of cydodextrins are one or more compounds selected from the grojp consisting of a-cydodextrin, p- 
cydodextrin, y-cyclodextrin, and cS -methyl- 0-cyciodextrin. 

Examples of higher fatty acids are one or more compounds selected from the group consisting of C 16.20 fatty acids 
and are preferably higher C 18 unsaturated tatty acid of oleic acid, linoleic acid and lino-lenic acid. 
is Examples of 1 -alkyl-2-pyrrofidone derivatives are one or more compounds selected from the group consisting ol 
compound having C 4.12 alkyl which are one or more compounds selected from the group consisting of butyl, pentyl, 
hexyl, heptyi, octyl, nonyl, decyi. undecyl and dodecyl. 

Examples of R in azacycloaikane derivative (1 ) are straight or branched alkyl such as methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyi, octyl, nonyl. decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl. hexadecyl, heptadecyl, octa- 
vo decyl, nonadecyl or eicodecyl, and preferably 1 - [2-(decylthjo) ethyl] azacydopentane-2-one (generic name: pyrothio- 
decane. oily substance), wherein R is C 10 alkyl, m Is 2 and n is 2 in the formula CO. 

Any compounds having absorption promoting activity on mucosa can be included in the present invention, and are 
not limited in the above. 

Absorption promotor used in the present invention is preferably high safety and Is 1- p-<decy1thio) ethyl] azacy- 
26 clopentane-2-one, glycocholic acid, lysolecithin or sodium azulene sulfonic add. 

The most preferable absorption promotor used in preparation for transmucosal administration of the present inven- 
tion is 1 - p-{decytthio) ethyl] azacyclopentane-2-one or lysolecithin. Amount of these compounds in the preparation is 
0.01 -5 weight %. 

Emulsion containing azacycloaikane derivative of the formula CO . preferably 1 - |2-(decylthio) ethyl] azacydopen- 
30 tane-2-one. preferably contains 0.01 - 10 % (wAr), preferably 0.1 ; 5 % (w/v) of glycyrrhizin or salt thereof, such as 2- 
potassium salt. 

Vasodilators used in the present invention are compound of molecular weight 200 - 700 such as calcium channel 
blocker. Generally, calcium channel blocker shows vasodilating action and prolonged action of atrioventricular conduc- 
tion time by suppressing influx of Ca into cells to show effect on hypertension and arrhythmia and is used for treatment 
35 of various circulatory diseases. 

Examples thereof are benzodiazepine derivative such as diltiazem hydrochloride, phertylaikylamine derivative such 
as verapamfl hydrochloride and beprldil hydrochloride, dihydropyridine derivative such as nifedipine hydrochloride, 
nicardipine hydrochloride and nimocfipine hydrochloride, piperazine derivative such as cinnarizine and flunarizine and 
fasudi hydrochloride. 

40 Other strong vasodilators are isosorbide dinitrate. nitroglycerin and prostaglandin E1 . Isosorbide din'rtrate and nitro- 
glycerin have been used in the form of injection, peroral and tape preparation for treatment of ischemic heart disease 
and angina, Mechanisms of action thereof are direct action on vascular smooth muscles to show vasodilating action, 
and are to expand coronary artery to reduce coronary resistance as well as to expand collateral pathway to increase 
oxygen supply in ischemic cardiac musde to improve cardiac function. Prostaglandin E1 has strong vasodilating activity 

46 and platelet aggregating inhibitory activity and is clinically used for treatment of hemostatic ulcer complicated with 
chronic arterial occuleive disease. 

Vasodilator used in the present invention are not limited within the scope hereinabove, and any compounds having 
vasodilating action can be used in the present invention. 

Compound having vasodilating activity used in the present Invention is generaDy commercially available pharma- 

50 ceuticals used for treatment of drculatory diseases, and is added in preparation for local administration in mucosa. In 
this case, amount of addition of vasodilator as an additive is not limited if such vasodilator shows effective absorption 
of physiologically active peptide, and Is preferably below 1£ amount of minimum effective dose of the vasocfilator. more 
preferably below 1/5 amount For example, a minimum usual dose of dfltiazem hydrochloride is 1 0 mg and is preferably 
used as an additive of the present invention below 1 /2 amount thereof, more preferably below 1/5 amount A minimum 

65 usual dose of prostaglandin E1 injection is 20 nfl, and is preferably used as an additive of the present invention below 
1/2 amount (10 jig) thereof and more preferably below 1/5 amount (4 ug). Minimum limited amount may be above 0.1 
tig, preferably above 1 ug in a dosage regimen. 

Physiologically active peptide used in the present invention are peptide consisting of more than 3 amino acids, of 



4 




EP08452G5A1 

which molecular weight about 300 - 10.000. Examplee of th e peptide are insulin, calcitonin, human PTH (1 • 34). caJd- 
tonin gene related peptide (CGRP). angiotensin II, vasopressin, desmopressin acetate, buserelin acetate, goserdin 
acetate, nafarefin acetate, leuproreBn acetate, somatostatin, glucagon, oxytocin, secretin, LH • RH, ACTK TRH, TSH, 
ANP or derivatives containing synthetic or semisynthetic compound thereol 
5 Calcitonin includes, for example natural calcitonin such as eel calcitonin, salmon calcitonin, human calcitonin, por- 
cine calcitonin and chicken calcitonin, and semisynthetic calcitonin such as ASU 1-7 eel calcitonin (elcatonin) or ASU 1 " 
7 chicken calcitonin. Examples of insulin are human insulin, porcine Insulin or bcvine insulin. 
Most preferable peptides used in the present invention are elcatonin and human Insulin. 
Formulation of the preparation for transmucosal administration of the present invention Is explained hereinbelcw. 
w Amount of physiologically active peptide in the preparation of the present invention can be selected by an activity 
of the peptide and necessity of dosage amount, and depends on absorbability of the peptide from nasal mucosa. For 
example, preferable concentration of aqueous preparation of physiologically active peptide in the preparation tor trans- 
mucosal admriistrationis 0.000001 - 5 % (wfr) and more preferably 0.00001 - 1% (w/y). 

The preparation for transmucosal administration of the present invention can be applied on nasal mucosa, oral 
75 mucosa, pulmonary mucosa, rectal mucosa, vaginal mucosa and ocular mucosa. In the preparation, formula can be a 
solution, solid or semi-solid form, and is preferably aqueous preparation for spray or drop, or suppositories. Aqueous or 
suppository preparation contains water soluble or oily base ingredients such as distilled water, glycerin, propylene gry- 
col, Witepsol, cacao butter, soybean oil, neutral fatty acW tritfyceride or polyvinylpyrrolidone. 

Aqueous preparation can be prepared by containing physiologically active peptide, one or more absorption promo- 
te tors selected from the above and one or more vasodilators selected from the above, and if required adding suitable 
amount of pH adjusting agent, tonicity agents, preservatives, stabilizers, 60lubilizers or emulsrfiers, and solubBizing or 
emulsifying thereof with addition of suitable amount of dlstifled water to pr&^rQ solution or emulsion. If stability is 
required, solid preparation can be prepared by lyophlized or spray dried. 

A pH of the preparation can be selected not to affect stability of physiologically active peptide, within less damage 
25 to nasal mucosa and without precipitation. Preferable pH is generally pH 4 - a Examples of pH adjusters are sodium 
hydroxide, potassium hydroxide, sodium carbonate, sodium hydrogen carbonate, hydrochloric acid, sutfricactd or buff- 
ers such as phosphate, acetate, lactate or citrate. Osmotic pressure is preferably isotonic. 

Examples of tonicity agent are glycerin, sodium chloride, manitol and gl ucose. Pharmacologically acceptable pre- 
servatives can be used. Example thereof are methyl parahydroxybenzoate, ethyl parahydroxybenzoate, propyl parahy- 
30 droxybenzoate, butyl parahydroxybenzoate, benzalkonium chloride, benzethonium chloride, phenylethyl alcohol. 
cWordbutartol, phenol, cresol, thimerosal, dehydroaceffc actd and sorbtaadd, Preferable concentration of the preserva- 
tives depends on the selected preservative and is 0.01 % - 2 % (wA/). 

Production of preparation of the present invention can be performed by conventional means. Aqueous preparation 
can be prepared, for example by adding water for injection to insulin, lysolecithin, prostaglandin El and additives here- 
35 irbefbre with stirring to solubilize. and adjusting pH by adding pH adjuster such as sodium hydroxide or hydrochloric 
acid. The solution is filtered aseptically through, for example 0.22 jim membrane flter, and is filled in vials (Sanvagon 
Corp, U-SAVE) to prepare aqueous preparation. 

Dosage depends on a purpose of administration. Preparation for nasal administration can be administered in 
human using constant sprayer (0.05 - 0.1 ml per one pushing) into one side or both nasal cavity, 1 - 3 times m a day. 
40 Preparation for administration through rectal mucosa or vaginal mucosa can be prepared by adding necessry 
amount of Witepsol, cacao butter, macrogol, propylene glycol or glycerin. 

Administration route of the preparation of the present invention is in general performed by spray drying into mucosa 
for systemic action. The preparation of the present invention actieres to the wide area of mucosa and is completely per- 
meate through mucosa to cfistribute peptide systemicaly. Accorcfingly, the preparation containing peptide for transmu- 
45 cosal administration of the present Invention has no problems of pains in patients caused by Injection, and auto- 
administration can be possible. 

Also the preparation can be prepared for transmucosal administration through nasal mucosa, pulmonary mucosa, 
rectal mucosa, vaginal mucosa and ocular mucosa 

50 BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 : Profile of serum levels after nasal administration of elcatonin. 
Fig. 2 : Absorption ratio (%) on subcutaneous injection of elcatonin (AUC). 
Ftg. 3 : Profile of serum levels after nasal administration of human insulin. 
55 Fig. 4 : Prof fle of serum levels after nasal administration of human insulin. 
Fig. 5 : Profile of serum levels after nasal administration of LH - RH. 



5 



EP0845 265A1 

EMPQPIMENTS OF THE; INVENTIQN 

FoBowing examples and referential examples illustrate the present invention but are not construed as Bmiting. Fur- 
ther fallowing experimental examples illustrate effect of the present invention. 

5 

REFERENTIAL EXAMPLE 1 

Sodium grycocholic add (SGC : Sigma Corp., U.S. A.) 5 mg was dissolved in isotonic phosphate buffer solution pH 
6.0, 1 ml. The solution 1 ml was added in elcatonin 400 units/via! (lyophilized) to prepare elecalonin 400 units/ml sol ti- 
ro tion (control 1). 

REFERENTIAL EXAMPLE 2 

Diltiazem hydrochloride (DTZ : Sigma Corp., U.S. A.) 10 mg was dissolved in isotonic phosphate buffer solution pH 
is 6.0, 2 ml. The solution 1 ml was added in elcatonin 400 units/vial pyophaized) to prepare elecatonin 400 units/mi solu- 
tion (control 2). 

EXAMPLE 1 

20 Diltiazem hydrochloride (DTZ ; Sigma Corp, U.S.A.) 10 mg was dissolved in 0.5 % sodiulm glycocholic edd aque- 
ous solution (pH 6.0 Isotonic phosphate buffer solution) 2 ml to prepare solution containing 0.5 % SGC and 0.5 % DTZ. 
The solution 1 ml was added in elcatonin 4O0 units/vial (lyophilized) to prepare elecatonin 400 units/ml solution. 

E XWPIE2 

25 

Verapamil hydrochloride {VP : Sigma Corp., U.S.A.) 10 mg was dissolved in 0.5% sodiulm glycocholic acid solution 
2 rrt. which was prepared by dissolving previously N-vinyl-2-pyrrolidon (Wako Pure Chem. Co., Japan) 50 mg and 
sodium glycocholic acid (SGC : Sigma Corp.. U.aA.) 5 mg in isotonic phosphate buffer pH 6.0, 1 ml, to prepare solution 
containing 0.5 % SGC and 0.5 % VP. The solution 1 ml was added in elcatonin 400 units/vial (lyophilized) to prepare 
oo elecatonin 400 units/ml solution. 

EXAMPLE 3 

Bepridil hydrochloride (BP : Sigma Corp., USA) 10 mg was dissolved in 0.5 % sodiuim glycocholic acid solution 
35 2 ml, which was prepared by dissolving previously N-vinyl-2-pyrrolidon (Wako Pure Chem. Co., Japan) 100 mg and 
sodium glycocholic acid (SGC : Sigma Corp, U.S.A.) 5 mg in isotonic phosphate buffer solution pH 6.0. 1 rrt, to prepare 
solution containing 0.5 % SGC and 0.5 % BP. The solution 1 ml was added in elcatonin 400 unlts/vlal (lyophifized) to 
prepare elecatonin 400 units/ ml solution. 

40 EXAMPUE4 

Fusidil hydrochloride (FS : Asahi Chem. Co.. Japan) 10 mg was dissolved in 0.5 % sodiuim glycochoHc acid aque- 
ous solution (pH 6.0 isotonic buffer solution) 2 ml to prepare solution containing 0.5 % SGC and 0.5 % FS. The solution 
1 ml was added in elcatonin 400 units/vial (lyophilized) to prepare elecatonin 400 units/ml solution. 

46 

EXPERIMENT 1 

In vivo absorption of elcatonin by rate : 
so [in vivo experiment] 

Wistar rats, male (Japan SLC. body weight 200 - 250 g), fasting overnight. 4 rats in a group, were anesthetized by 
pentobarbital (Nembutal inj. Dainippon Pharm. Co.. Japan). 

Polyethylene tube was inserted into the trachea by incised in the corvex. Tube was inserted into postnasal space 
55 after esophageal incision. Administration was conducted by pouring drug solution 25 *il prepared in use using micropi- 
pelte Into the right naris. Blood sample 200 uJ was collected from femoral vein time dependently before and after admin- 
istration of drug. Blood sample was centrifuged (15,000 rpm/10 minV5°C) and stored at -30 °C before analysis. 

Elcatonin 20 units/ml (in physiological saline) 055 ml was subcutaneously administered for comparison with 
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absorption rate (comparison 1). 



QUANTITATIVE METHOD 



5 



Blood level was assayed by RIA. 



RESULT 



Time dependent curve of 6erum elcatonin is shown in Fig. 1 . 

to Significant increase in serum elcatonin level was observed in the administration group (a-A) in example 1 , in which 
elcatonin 0 5 % sodium glycocholic acid and 0.5 % dittiexem hydrochloride were added, as compared with control 
group 1 containing elcatonin and 0.5 % sodium glycocholic acid (■-■). About 3.6 folds increase in elcatonin absorption 
through nasal mucosa were observed by comparing area under the curve (AUC) of the experimental group with the 
control 1. Almost no absorption through nasal mucosa was observed in the administered group of control 2 (••♦) con- 

is tatning elcatonin and dWazem hydrochloride. THerefore, diltiazem hydrochloride per se has no absorption promoting 
action. In conclusion, combination of absorption promotor sodium glycocholic acid and diltiazem hydrochloride, a 
vasodilator of calcium blocker, shows excellent absorption promoting action, Further, administration group of varapamit 
hydrochloride (Fig. 1, O 'O ). bepridil hydrochloride (Fig. 1, a-a) and fasucfil hydrochloride (Fig. 1, o-o) in example 
2, 3 and 4 showed increased absorption as same as of in diltiazem hycflrochlorida 

20 Fig. 2 shows Increased absorption promoting action of various calcium channel blockers. 

Absorption rate fe calculated by using area under the curve (AUC) in the comparison 1 from the following equation. 



wherein I. N. : nasal administraion and S.C. : subcutaneous administration. As clearly shown in Fig. 2, absorption of 
elcatonin was enhanced in above 2 fold through nasal mucosa by administering with absorption promotor sodium gly- 
cocholate and calciuim channel blocker as compared with sodium glycocholic acid per se. 

30 

REFERENTIAL EXAMPLE 3 

A r-human Insulin (gene manipulation product from yeast : specific activity 26 units/mg : Boehringer Mannheim Co., 
Germany) 1 0 units/vial (lyophifized) was dissolved in isotonic phosphate buffer solution pH 7.4, 1 ml to prepare human 
35 insulin solution 10 units/ml (control 3). 

REFERENTIAL EXAMPLE 4 

L- a-lysotecithin (LPC : Sigma Corp., U.SA) 5 mg was dissolved in isotonic phosphate buffer solution pH 7.4, 1 ml 
40 to prepare solution containing 0.5 % LPC. The solution 1 ml was added in r-human insulin 10 units/vial flyophilized) to 
prepare r-human insulin 10 units/ml solution (control 4), 



Diltiazem hydrochloride (DTZ : Sigma Corp., USA) 10 mg was dissolved in 0.5 % L-a-lysoiecrthin solution (isot- 
onic phosphate buffer solution pH 6.0) 2 mi to prepare solution containing 0.5 % LPC and 0.5 % DT2. The solution 1 
ml was added in r-human hsulin 10 units/vial (lyophilized) to prepare human insjlin 10 units/mi solution. 



Prostaglandin R20 for injection (Prostaglandin E1 : PGE1 : Ono Pharm. Co., Japan) 20 pg was dissolved in 0.5 % 
L- a-lysolecithin (LPC) solution (isotonic phosphate buffer solution pH 7.4) 2 ml to prepare solution containing 0.5 % 
LPC and 0.001 % PGE1. The solution 1 ml was added in r-human insulin 10 unitsArial (lyophifized) to prepare human 
insulin 10 unHs/ml solution. 



Absorption rate (%) 




26 



EXAMPLE; 5 



EXAMPLE 6 



50 



EXPERIMENT 2 



In vivo absorption of insufin by rats : 
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[in vivo experiment! 

Wistar rats, male (Japan SLC* body weight 200 - 250 g), fasting overnight, 4 rats in a group, were anesthetized by 
pentobarbital (Nembutal inj. Dainippon Pharm. Co., Japan). 

5 Polyethylene tube was inserted into the trachea by incised in the corvex to maintain the trachea. Tube, edge of 
which was dosed by cotton, was inserted into postnasal space after esophageal incision in order to prevent leak of drug 
solution from the nasal cavity to the esophagus. Administration was conducted by pouring drug solution 25 pi prepared 
in use usingmteropipette into the right naris. Blood sample 200 pJ was collected from the femoral vein time dependentfy 
before and after administration of drug. Blood sample was centrifuged (15, 000 rpnVlO mtnV5°C) and stored at -30 °C 

w before analysis. 

QUANTITATIVE MFPiQP 

Blood level was assayed by using human insuGn assay reagent (Boehringer Mannheim Co, Germany), an EIA of 
is one step sand witch method using 2 types of monoclonal antibody. 

RE SU LT 

Time dependent curve of serum insulin concentration is shown in Fig. 3. In Rg. 3, insulin solution administered 
20 group, control 3 (•-•), shows almost no absorption through the nasal mucosa; Significant increase in absorption was 
observed in a group added with insulin. 0.5 % dittiazem hydrochloride and 0.001 % PGE 1 as compared with a group of 
control 4 (O'O) added with insulin and 0.5 % L-a-lyso-lecithin (LPC). Area under the curve (AUC) of administered 
group of the preparation in example 5 (■-■) added with 0.5 % cfittiazem hydrochloride and that of the preparation in 
example 6 (A- A) added with 0.001 % PGE1 , increased about 1 .7 fold and 1.8 told, respectfvefy, in absorption of insulin 
25 through the nasal mucosa. 

EXAMPLE 7 

In 1 ml of preparation for tmnsmucosaJ administration ; 

30 





1. elcatonin 


1000 units 


as 


2. socfium gtycocholic acid 


5 mg 




3. dittiazem hydrochloride 


5mg 




4. glycerin 


22 mg 




5, methyl parahydroxy benzoic acid 


1 mg 


40 


6. hydrochloric acid/sodium hydroxoide ad fib'rtum for adjusting to pH 5.5 






7. water for injection 


total 1 ml 



45 The preparation containing the above was prepared. The solution was filtered aseptically (0.22 um membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product. This product contains elcatonin 1000 units/ml and constant spray administration of 100 units of elcatonin 
can be performed by one pushing on adaptor. 

SO EXAMPLE B 

In 1 ml of preparation for transmucosal administration : 



1. elcatonin 

2. L- a-lysolecithin 



1000 units 
5mg 



8 



• 


• 
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(continued) 




3. prostaglandin E1 


10 MS 


4. glycerin 


22 mg 


5. methyl para hydroxy benzoic acid 


1 mg 


6. hydrochloric acidfcodium hydroxoide ad libitum for adjusting to pH 5.5 




7. water for injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered aseptically (0.22 urn membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product This product contains elcatonin 1000 units/ml and constant spray administration of 100 units of elcatonin 
can be performed by one pushing on adaptor. 

EXAMPLES 

In 1 ml of preparation for transrnucosal administration : 



1. elcatonin 


1000 units 


2. L- a-Iysdecrthin 


5 mg 


3. isosorbide dinitrate 


0.1 mg 


4. glycerin 


17.6 mg 


5. D-sorbitol 


10 mg 


6. hydrochloric acid/sodium hydroxoide ad libitum tor adjusting to pH 5.5 




1, water lor Injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered aseptically (0.22 um membrane filter) 
55 and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product This product contains elcatonin 1000 units/ml and constant spray administration of 100 units of elcatonin 
can be performed by one pushing on adaptor. 

EXAMPLE 10 

40 

In 1 ml of preparation for transmucosal administration : 



45 


1. r-human insulin 


100 units 




2. sodium grycocholic acid 


5 mg 




3. diltiazem hydrochloride 


5 mg 


50 


4. glycerin 


22 mg 


5. methyl parahydrcxy benzoic acid 

6. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 


1 mg 




7. water for injection 


total 1 ml 



55 



The preparation containing the above was prepared, me solution was filtered aseptically (0.22 urn membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
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the product. This product contains r-human insulin 100 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

FXAMPIE11 

in 1 ml of preparation for transmucosal administration : 



w 



20 



1. r-human insulin 


100 units 


2. L- a-lysotecrthin 


5 mg 


3. prostaglandin El 


10 \iQ 


4. glycerin 


22 mg 


5. benzalkonium chloride 


0.1 mg 


6. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 




7. water for injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered aseptically (0.22 urn membrane filer) 
andn£k^Sy3ml thereof in avial proper to quantitative mechanical spray for nasal administration to prepare 

25 insulin can be performed by one pushing on adaptor. 
EXAMPLE 12 

In 1 ml of preparation for transmucosal administration : 

30 





1. r-human insufin 


100 units 


35 


2. L- a-fysoiectthin 


5mg 




3. isosort»de diniirate 


0.1 mg 




4. glycerin 


17.6mg 




5. benzalkonium chloride 


0.1 mg 


40 


6. D-sorbitol 


10 mg 




7. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 






8. water for injection 


total 1 ml 



45 



50 



THepreparation caning theabove was prepared. The ^^^rSSSSSS^ 
and packed aseptically 3 ml thereof in a vial proper to quantitative mecharacal sprayfcr na^rr^n^on to pr^ra 
to product. Ttl product contains r-human insulin 100 units/ml and constant sxay adrrcntstration of 10 unrts of human 
insulin can be performed by one pushing on adaptor. 



HFFPRFNTIAL EXAMPLE 5 

A solution containino pyrothiodecane (HZKdecytlhtoJethyn-aiacycloperttan^^e t !^^J^^-Jt 
Japan) 5 mg as an absorption promotor. dipotassium gfydyrrNzic acU 10 mg as an emutoher and gfycenn 22 mg as 

ZteZi bv addlnq 1 N sodium hydroxide to pH 6.0. A volume of the solution was adjusted to measure up to 1 ml to 
tSSSSi Z SSi-S!. soSion. The button thereof 1 m was added In r-human Insulin 10 "itsMa. 1f*+ 
lized) to prepare liquid preparation of human insulin 1 0 units/ml (control 5). 
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REFERENTIAL EXAMPLE 6 



JO 



A solution containing prostaglandin E1 (PGE1 : prostaglandin R20 tor ^ooOno 
and glycerin 25.7 mg asV.sotonic agem in distified water, was prepared and adjusted*, pH&O b ^J£ 1 
nydrSdaTnesol^n was measured up tolm. to ^^*^^'JJ22;" 
human insufin 100 units/vial (lyophaized) to prepare liquid preparation ot insufin 1 0 unrts/ml (control 6). 

EXAMPLE 13 

A solution containing pyrothiodecane 5 mg as an absorption promoter, dipotassium gryclyrrhiric acd 10 mg as an 
emufeiS SSn 22 r4 as an isotonic agent a* vasodilator prostaglandin E1 (PQE1: prostaglandin *•» 
tion"o^01 mg in distiBed water was prepared and homogenized by means of Jhasonicaton a soluton of which was 
adjusted byadding 1 N sodium hydroxide to pH 6.0. A volume of the solution was Ousted to measure up to 1 ml to 
Prjare OS %pyrothlodecane and 0.001 % PGE1 soMion. The button thereof 1 ml was added in r-human rsU.n 10 
>s units/vial (lyophDized) to prepare liquid preparation of human Insulin 10 units/ml. 

EXAMPLE 14 

A soluton containing pyrothiodecane 5 mg as an absorption P r o^^ i P^^^ C ^^t!°^L a Co n 
emuUlet glycerin 17.6 mg as an isotonic agent and vasodilator lsosorb.de tfnrtrate (ISDN : Nitorol Etta. Co. 
Span) 0.1 mg in distilled water was prepared and homogenized by means of ulltracontoat.on. a eoluton of when was 
adjusted by adding 1 N sodium hydroxide to pH 6.0. A volume of the solution was adjusted to measure up to 1 ml to 
«SS 0* JSSwotfSne 0.01 % ISDN solution. The soluton thereof 1 ml was added in r-human insul.n 10 
units/vial (lyophilized) to prepare Dquid preparation ot human insulin 10 units/hi. 

EXAMPLE 15 

A soluton containing pyrotNodecane 5 mg as an absorption promott* tiP*a«fa"> fl^*«* 10 mg as an 
emufeifier. glycerin 132 mg as an isotonic agent and vasodilator isosorbde dnrtrate (ISDN : Nitorol Co. 
SSo.Wdisffl.ed water was prepared and homogenized by means of ulltrason.catwr, a solution «* which >m 
justed by adding 1 N sodium hydroxide to pH 6.0. A volume of the solutiojr «as adjust J^"""™* *VJ» 
prepare 0.5 % pyrothiodecane and 0.02 % ISDN solution. The soluton thereof 1 ml was added « r-human insulin 10 
unitsMal (lyophilized) to prepare liqUd preparation of human insulin 10 units/ml. 

ss FXAMPLE 16 

A solution containing pyrothiodecane 5 mg as an absorption promoter, dipotassium glyclyrrhizic acid 10 mg as an 
emuteifier. glycerin 17.6 mg as an isotonic agent and vasodilator nitroglycerin (Mlfisrol ^••'^^^£2 
0.1 mg in dtefflled water was prepared and homogenized by means of ulltrasonication. a solution of which was adjusted 
by adding 1 N sodium hydroxide to pH 6.0. A volume of the solution was adjusted to measure up to 1 ml to prepa e 0 .5 
% pyrotNodecane and 0.01 % nitroglycerin solution. The solution thereof 1 ml was added in r-human .nsulm 10 
unitsArial (lyophflized) to prepare liquid preparation of human insulin 10 unitsmil. 



30 



40 



45 



50 



55 



EXPERIMENT 3 

In vivo absorption of insufin by rats (2) : 
pn vivo experiment) 

Wistar rats, male (Japan SLC, body weight 200 - 250 g), fasting overnight 4 rats in a group, were anesthetized by 
perrtobaroital (Nembutal ir^.DainipponPharm.Ca, Japan). , , 

Polyethylene tube was inserted into the trachea by incised in the corvex to maintain the trachea. Tube, edge of 
which ^closed by cotter, was inserted into postnasal space after esophageal incision in order to prevent leak oi drug 
SutioXmtfiVnasai caviV to the esophagus. Administration was conducted by pouring drug soluton 25 mI pr^ared 

before and after administration of drug. Blood sample was centrifuged (15.000 rpm/10 m.n./5'C) and stored at -30 C 
before analysis. 
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QU ANTfTAT IVE METHP P 

Blood level was assayed by using human insulin assay reagent (Boehringer Mannheim Co., Germany), an EIA of 
one step sandwitch method using 2 types of monoclonal antibody. 

5 

RESULT 

Time dependent curve of serum insulin concentration is shown in Fig. 4. In Fig. 4, insulin solution administered 
group, control 3 (•-•), shows almost no absorption through the nasal mucosa. Similarly, a solution containing insulin 
io and 0.0Q5 % PGE1 (control 6) administered group (O * O) snows almost no absorption. Significant increase in absorp- 
tion of insulin from nasal mucosa was observed in the group of the preparation of example 1 3 (■-■) added with insulin, 
0.5 % pyrothiodecane and 0.001 % PGE1 , the group of the preparation of example 14 ( ▲•▲) added with 0.01 % ISDN, 
the group of the preparation of example 15 (d-d) added with 0.02 % ISDN, and the group of the preparation of example 
1 6 added with 0.01 % nitroglycerin (+ - +) as compared with the conventional preparation of the group of control 5 Ca- 
ts a) containing insulin and 0.5 % pyrothiodecane. Area under the curve (AUC ; 0 - 2 hr.) of these administered groups of 
the preparation increased significantly about 1 .7 fold, 1.9 fold, 2.0 folds and 2.4 folds, respectively, as compared with 
the administered group of the control 6. 

EXAMPLE 17 

go 

In 1 ml of preparation for transmucosal administration : 



25 


1. r-human Insulin 


100 units 




2. pyrothiodecane 


5mg 




3. PGE1 


0.005 mg 


30 


4. d'potassium glycyrrhizic acid 


10 mg 




5. glycerin 


22 mg 




6. benzaltonium chloride 


0.1 mg 




7. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH S.O 




35 


8. water for injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered asepticafly (0.22 jun membrane filter) 
and packed asepticaily 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
M the product This product contains r-human insulin 1 00 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

EXAMPLE 18 

45 In 1 ml of preparation for transmucosal administration : 



1. r-human insulin 


100 units 


2. pyrothiodecane 


5 mg 


3. PGE1 


0.01 mg 


4. dtpotassium glycyrrhizic acki 


10 mg 


5. glycerin 


22 mg 


6. benzalkonium chloride 


0.1 mg 


7. hydrochloric acid/sodium hydroxoide ad Bbitum for aojustmg to pH 6.0 
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(continued) 



8. water for injection 



total 1 ml 



5 The preparation containing the above was prepared. The solution was filtered aseptically (022 urn membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product. This product contains r-human insulin 100 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

io EXAMPU5 19 

In 1 ml of preparation for transmucosal administration : 



75 





1. r-human insulin 


100 units 




2. pyrothlodecane 


5mg 




3. isosorbtde dinitrate 


0.1 mg 


20 


4. dipotassium glycyrrhtztc acid 


10 mg 




5. glycerin 


17.6 mg 




6. benzalkonium chloride 


0.1 mg 


25 


7. D-sorbitol 

8. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 


10 mg 




9. water for injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered aseptically (0.22 um membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product. This product contains r-human insulin 100 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

EXAMPli;2Q 

In 1 ml of preparation for transmucosal administration : 



1. r-human insulin 


100 units 


2. pyrothiodecane 


5 mg 


3. isos oroide dinitrate 


0.2 mg 


4. dipotassium glycyrrhizic acid 


10 mg 


5. glycerin 


13.2 mg 


6. benzalkonium chloride 


0.1 mg 


7. D-sorbitol 


20 mg 


a hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 




9. water for injection 


total 1 ml 



The preparation containing the above was prepared. Tne solution was filtered aseptically (0.22 um membrane fitter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
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the product. This product contains r-human insulin 1 00 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor 

EXAMPLE 21 

In 1 ml of preparation for transmucosal administration 



to 


1. r-human insulin 


100 units 




2. pyrothiodecane 


5mg 




3. nitroglycerin 


0.1 mg 


15 


4. d [potassium glycyrrhizic acid 


10 mg 




5. glycerin 


17.6 mg 




6. benzalkonium chloride 


0.1 mg 




7. D-mannitol 


10mg 


20 


8. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 






9. water for injection 


total 1 ml 



25 The preparation containing the above was prepared. The solution was filtered asepticaJiy (0.22 urn membrane titer) 
and packed aseptically 3 ml thereof In a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product. This product contains r-human insulin 100 unrts/ml and constant 6pray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

90 REFERENTIAL EXAMPLE 7 

A solution containing isosorbide (ISDN : IsHtorol inj. Etzai Co., Japan) 0.1 mg and glycerin 25.7 mg an an isotonic 
agent in distilled water, was prepared and adjusted to pH 6.0 by adding 1 N-sodium hydroxide. The solution was meas- 
ured up to 1 ml to prepare 0.01 % ISDN solution. The solution 1 mJ was added in luteinizing hormone-releasing hor- 
35 mone (LH - RH, Sigma Corp., U.SA) 100 ypAial (lyophilized) to prepare liquid preparation of LH - RH in 100 jig/ml 
(control 7). 

REFERENTIAL EXAMP15 8 

40 A solution containing pyrothiodecane 5 mg as an absorption promoter, dipotassium glyclyrrhizic acid 10 mg as an 
emulsfter aid glycerin 22 mg as an isotonic agent in distilled water was prepared and homogenized by means of ulltra- 
sonication, a solution of which was adjusted by adding 1 N sodium hydroxide to pH 6.0. A volume of the solution was 
adjusted to measure up to 1 mi to prepare 0.5 % pyrothiodecane solution. The solution thereof 1 ml was added in lutei- 
nizing hormone-releasing hormone (LH - RH, Sigma Corp., U.S.A.) 100 uflArial (lyophilized) to prepare liquid prepara- 

45 tion of LH - RH In 1 00 up/ml (control 8). 

EXAMPLE 22 

A solution containing pyrothiodecane 5 mg as an absorption promoter, dipotassium glyclyrrhizic acid 10 mg as an 
oo emulsifier, glycerin 17.6 mg as an isotonic agent and vasodilator Isosorbide dinitrate (ISDN : Nitorol in]., Eizal Co., 
Japan) 0.1 mg in distilled water was prepared and homogenized by means of uRtrasonicatfon. a solution of which was 
adjusted by adding 1 N sodium hydroxide to pH 6.0. A volume of the solution was adjusted to measure up to 1 ml to 
prepare 0.5 % pyrothiodecane and 0.01 % ISDN solution. The solution thereof 1 ml was added in luteinizing hormone- 
releasing hormone (LH • RH, Sigma Corp., U.S.A.) 100 up/vial (lyophilized) to prepare liquid preparation of LH - RH in 
55 100pp/ml. 
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EXPERIMENT* 

In vivo absorption of LH - RH by rats : 
5 pn vivo experiment] 

Wistar rats, male (Japan SLC, body weight 200 - 250 g), fasting overnight, 4 rats In a group, were anesthetized by 
pentobarbital (Nembutal inj. Dainippon Pharm Co., Japan). 

Polyethylene tube was inserted into the trachea by incised in the corvex to maintain the trachea. Tube, edge of 
10 which was dosed by cotton, was inserted into postnasal space after esophageal incision in order to prevent leak of drug 
solution from the nasal cavity to the esophagus Administration was conducted by pouring drug solution 10 ug/0.1 
mg/kg prepared in use using rrfcroplpette into the right naris. Blood sample 200 ul was collected from the femoral vein 
time dependency beforeand after administration of drug. Blood sample was centrifuged (15,000 rpm/10 minY5 °C) and 
stored at -30 °C before analysis. 

is 

QUANTITATIVE METHOD 

Blood level was assayed by using LH - RH assay reagent (Peninsula Corp., U.S.A.), an competitive EIA method. 
20 RESULT 

Time dependent curve of serum LH - RH concentration te shown in Fig. 5. in Fig. 5, the administered group of con- 
trol 7 containing LH - RH and 0.01 % ISDN ( •-•) shows almost no absorption through the nasal mucosa. Significant 
increase in absorption was observed in a group added with LH - RH, 0.5 % pyrothiodecane and 0.01 % ISDN of the 
25 present invention (■•■) as compared with a group of control 8 (A- A) containing conventional preparation of LH - RH and 
0.5 % pyrothiodecane. Area under the curve (AUC ; 0-2 hr.) of the administered group of the present invention 
increased about 1 .5 fold as compared with the AUC of the control 8. 

EXAMPlf 23 

30 

In 1 mi of preparation for transmucosal administration : 



35 


1. LH - RH 


5mg 




Z pyrothiodecane 


5mg 




3. isosorbide dinitrate 


0.1 mg 


40 


4. cfipotassium glycyrrhizic acid 


10 mg 


5. glycerin 


17.6mg 




6. benzalkonium chloride 


0.1 mg 




7. D-sorbitoJ 


10 mg 


45 


8. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 






9. water for injection 


total 1 ml 



so The preparation containing the above was prepared. The solution was filtered asepticaJry (022 urn membrane filter) 
and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product This product contains LH • RH 5 mg/ml and constant spray administration of 0.5 mg of LH - RH can be per- 
formed by one pushing on adaptor. 

65 REFERENTIAL EXAMPLE 9 

Isosorbide dinitrate (ISDN : hfitorol inj., Eizai Co, Japan) 0.2 mg was dissolved in isotonic phosphate buffer solution 
pH 7.4, 1 ml to prepare solution to prepare a solution containing 0.02 % ISDN. The solution 1 ml was added in r-human 
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insulin 10 units/vial (ryophili2ed) to prepare human insulin 10 units/ml solution (control 9). 
EXAMPLE 24 

5 Isosorbide dinitrate (ISDN : Nitorot in}.. Eizai Co., Jqpan) 0.1 mg dissolved in 0.5 % L-a-rysolectthin solution (isot- 
onic phosphate buffer solution pH 7.4) 1 ml to prepare solution containing 0.5 % IPC and 0 01 % ISDN. The solution 1 
ml was added In r-human Insulin 10 units/vial (tyophflized) to prepare human insulin 10 units/ml solution. 

EXAMPIS25 

10 

Nitroglycerin (Millisrol in]., Nihon Kayaku Co., Japan) 0.1 mg cfissdved in 0.5 % L-cHyso!ecrthin solution (isotonic 
phosphate buffer solution pH 7.4) 1 ml to prepare solution containing 0.5 % LPC and 0.01 % nitroglycerin. The solution 
1 ml was added in r-human insulin 10 units/Vial (lyophfllzed) to prepare human insulin 10 units/ml solution. 

is EXPERiMEfrTT5 

In vivo absorption of insulin by rats (3) : 

pn vivo experiment] 

20 

Wistar rats, male (Japan SLC, body weight 200 - 250 g). lasting overnight, 4 rats In a group, were anesthetized by 
pentobarbital (Nembutal inj. Dainippon Pharm. Co., Japan). 

Polyethylene tube was inserted into the trachea by incised in the corvex to maintain the trachea. Tube, edge of 
which was closed by cotton, was inserted Into postnasal space alter esophageal incision In order to prevent leak of drug 
25 solution from the nasal cavity to the esophagus. Administration was conducted by pouring drug solution 25 uJ prepared 
In use using mlcropipette into the right naris. Blood sample 200 ui was collected from the femoral vein time dependency 
before and after administration of drug. Blood sample was centrifuged (15,000 rpm'10 mini5°C) and stored at -30 °C 
before analysis. 

90 QUANTITATIVE METHQP 

Blood level was assayed by using human insufin assay reagent (Boehringer Mannheim Co., Germany), an EIA of 
one step sand witch method using 2 types of monoclonal antibody 

35 RESUUT 

Insulin solution administered group, control 3 shows almost no absorption through the nasal mucosa. Similarly, a 
solution containing insulin and 0.02 % isosorbide cfinitrate (ISDN) (control 6) administered group shows almost no 
absorption. Significant increase In absorption of Insulin from nasal mucosa was observed in the group of the prepara- 
40 tion of example 24 added with insulin. 0.5 % LPC and 0.01 % ISDN or 0.01 % nitroglycerin and the group of Ihe prep- 
aration of example 25 added with 0.01 % nitroglycerin as compared with that of the prior known conventional 
preparation of control 4 containing insulin and 0.5 % L-a-rysolecithin (LPC). Area under the curve (AUG ; 0 - 2 hr.) of 
these administered groups increased about 1.7 fold and 1.5 folds, respectively, as compared with the administered 
group of the control 4. 

45 

EXrWLE26 

in 1 ml of preparation for transmucosal administration : 



50 





1. r-human insulin 


1 00 units 




2. L- a-lysolecithin 


5mg 


55 


3. nitroglycerin 


0.1 mg 




4. glycerin 


17.6 mg 



16 
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(continued) 






5. benzaltonium chloride 


0.1 mg 




6. D-mannitol 


10 mg 


5 


7. hydrochloric acid/sodium hydroxoide ad libitum for adjusting to pH 6.0 






8. water for injection 


total 1 ml 



The preparation containing the above was prepared. The solution was filtered aseptically (0.22 jim membrane fitter) 
70 and packed aseptically 3 ml thereof in a vial proper to quantitative mechanical spray for nasal administration to prepare 
the product This product contains r-human insulin 100 units/ml and constant spray administration of 10 units of human 
insulin can be performed by one pushing on adaptor. 

EFFECT QF THE INVENTION 

16 

A preparation containing physiologically active peptide tor transmucosal administration of the present invention 
shows increasing effect of absorption from nasal mucosa with using minimum amount of absorption promoter without 
detrimental effect on mucosa. 

20 Claims 

1 . A preparation for transmucosal administration comprising a physiologically active peptide, at least admixed with an 
absorption promoter having absorption promoting actioin for the physiologically active peptide on nasal mucosa or 
rectal mucosa and a compound having vasodilating activity. 

26 

2. The preparation for transmucosal administration according to claim 1 wherein the absorption promoter having 
absorption promoting action for the physiologically active peptide on nasal mucosa or rectal mucosa has the 
absorption promoting action wHh improved absorption rate of above 200 % on nasal mucosa or rectal mucosa as 
compared with a preparation without absorption promoter when insufin is used as the physiologically active pep- 

30 tide. 

3. The preparation for transmucosal administration according to claim 1 wherein the absorption promoter is one or 
more numbers thereof selected from the group consisting of salt of bile acid, salt of fusidic acid, salt of glycyrrhizic 
acid, salt of Oacyl-L-carnitine, phospholipid, non-ionic surface active agent, cyclodextrin, higher fatty acid, 1-atkyi- 

35 2-pyrroiidone derivative, 1<Jodecylazacycloheptane-2-one, bacitracin, sodium azulenesutfonate and azacydoal- 
kane derivafiveof the formula (O 



o 
c 




(CH 2 ) m-N- (CH* ) n-S-R 



wherein R is an aikyi. m is an integer of 2 - 4 and n is an integer of 1 - 15, provided that R is an atkyi with a carbon 
number of 5 - 1 1 in case where n is 1 - 3. 

so 

4. The preparation for transmucosal administration according to daim 3 wherein salt of bile acid is one or more num- 
bers thereof selected from the group consisting of sodium taurochoiate, sodium glyoocholate and sodium deoxy- 
cholate. 

56 5. The preparation far transmucosal administration according to claim 3 wherein salt of fusidic acid is one or more 
numbers thereof selected from the group consisting of sodium fusidic acid and tauro-24, 25-dihydrofusidic acid. 

6. The preparation for transmucosal administration according to claim 3 wherein salt of glycyrrhizic acid is one or 
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more numbers there* selected from the group consisting of salt of glycyrrhizic acid and disodium 3-succtnyloxyg- 
rycyrrhizlc acid (carbenixolon). 

7. The preparation tor transmucosal administration according to daim 3 wherein salt of O-acyl-L-carnitine is Oacyl- 
L-camitine having C 8 ,i 8 acyl. 

8. The preparation for transmucosal administration according to claim 3 wherein salt of O-acyl-L-carnrtine is one or 
more numbers thereof selected from the group consisting of salt of O-octanoyl-L^carnrtine, salt of CMauroyl-L-car- 
nitine artd salt of O-palmrtoyl-L-carnitine. 

9. The preparation for transmucosal administration according to claim 3 wherein phospholipid is one or more numbers 
thereof selected from the group consisting of phosphatidylchorme (lecithin), lisophosphatidylcholine (lysolecithin) 
and lysophosphatidylglycerol. 

1 0. The preparation lor transmucosal administration according to claim 3 wherein non-Ionic surface active agent Is one 
or more numbers thereof selected from the group consisting of polyoxyatkytene higher alcohol ether, polyoxy- 
alkylene alkyiphenol and sucrose fatty acid ester. 

1 1 . The preparation for transmucosal administration according to daim 3 wherein non-ionic surface active agent is one 
or more numbers thereof selected from the group consisting of polyoxyalkylene lauryl and polyaxyafkyiene (24) 
cholesteryl ether. 

1 2. The preparation for transmucosal administration according to daim 3 wherein cydodextrin is one or more numbers 
thereof selected from the group consisting of a-cydodextrln, p-cydodextrin. r cyclodextrin and dimethyl- p-cydo- 
dextrin. 

13. The preparation for transmucosal administration according to daim 3 wherein higher fatty add is higher fatty acid 

OfC 16 -20- 

1 4. The preparation for transmucosal administration according to claim 1 3 wherein higher fatty acid of C 16 .20 is one or 
more numbers of C 1B higher fatty add selected from the group consisting of oleic acid, linoleic add and linolenic 
acid. 

15. The preparation for transmucosal administration according to daim 3 wherein 1-alkyl-2-pyrrolidone derivative is 
one or more numbers thereof selected from the group consisting of C 4.12 alkyl. 

16. The preparation for transmucosal administration according to daim 15 wherein alkyl is one or more numbers 
thereof selected from the group consisting of butyl, pentyl, hexyl, heptyl, octyl, nonyt, decyt, undecyt and dodecyf. 

1 7. The preparation for transmucosal administration according to daim 3 wherein azacycloalkane derivative of the for- 
mul (1 ) is azacycloalkane derivative in which R is C 10 alkyl, m is 3 and n is 2. i.e. 1-[2.(decyithio) ethyl] axacy- 
dopentane-2-one. 

1 8. The preparation for transmucosal administration according to daim 1 wherein the absorption promotor is admixed 
with 0,01 - 5 weight % of the said preparation. 

19. The preparation for transmucosal administration according to daim 1 wherein the compound having vasodilating 
activity is one or more numbers thereof selected from the group consisting oi calcium channel docker of molecular 
weight 200 - 700, prostaglandin El , isosorbide dinitrate and nitroglycerin. 

20. The preparation for transmucosal administration accoro5ng to daim 1 9 wherein calcium channel blocker Is cBltiazem 
hydrochloride, verapamil hydrochloride, bepridil hydrochloride, nifedipine hydrochloride, nicardipine hydrochloride 
and fasudil hydrochloride. 

21. The preparation for transmucosal administration according to daim 1 wherein :he compound having vasodilating 
activity is admixed with below 1/2 of minimum usual dose as an effective component of the said compound In the 
preparation for transmucosal administration. 
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22. The preparation for transnrujcosal administration according to claim 1 wherein molecular weight of the physiologi- 
cally active peptide is 300 • 10,000. 

23. The preparation for tmrisrnucosal administration according to claim 1 wherein the physiologically active peptide is 
5 selected from the group consisting ol insuline, caJcitonin, human PTH (1 - 34), calcitonin gene related peptide 

(CORP), angiotensin II, vasopressin, desmopressin acetate, buserelin acetate, gosereRn acetate, naferelin ace- 
tate, leuprorelin acetate, somatostatin, glucagon, oxytocin, secretin, LH - RK ACTH, TRH, TSH, ANP or derivatives 
containing synthetic or semisynthetic compound thereof. 

io 24. The preparation for transmucosal administration according to claim 23 wherein calcitonin is a compound selected 
from the group consisting eel calcitonin, 6almon calcitonin, porcine carcitonin. human calcitonin and chicken carci- 
tonin. 

25. The preparation for transmucosal administration accorcSng to claim 24 wherein eel calcitonin is ASU 1 " 7 eel cafd- 
75 tonin (elcatonin). 

26. The preparation for transmucosal administration according to claim 23 wherein insulin is a compound selected from 
the group consisting human insulin, porcine insulin and bovine insuBn. 

20 27. The preparation for transmucosal administration according to claim 1 wherein the preparation for transmucosal 
administration is at least one of the preparation for administration in nasal mucosa, oral mucosa, pulmonary 
mucosa, rectal mucosa, vaginal mucosa or ocular mucosa. 
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